In situ RT-PCR detection of CYP1A mRNA in pharyngeal epithelium and chondroid cells from chemically untreated fish: involvement in vertebrate craniofacial skeletal development?
Knowledge about the expression sites of cytochrome P450 1A (CYP1A) mRNA is crucial for a better understanding of the physiological function of CYP1A. We investigated the cellular localization of CYP1A mRNA in chemically untreated fish by use of an in situ reverse transcription-polymerase chain reaction (IS RT-PCR) technique. The fathead minnow (Pimephales promelas) was formalin-fixed, and paraffin-embedded. Sections (5 microm) were treated with trypsinogen. Following reverse transcription of CYP1A mRNA, the cDNA was amplified in situ by PCR with specific primers. Detection of the amplicons was accomplished by a second PCR performed with digoxigenin-labeled dUTP. CYP1A mRNA expression was detected in cytoplasm of chondroid cells surrounding hyaline cartilage in gill arches. This result was consistent with that of immunohistochemical analysis with a CYP1A1-specific monoclonal antibody. CYP1A mRNA also was found in stratified squamous epithelium of the pharynx and gill arches, but no staining was detected in those cells by immunohistochemical analysis. The results indicate that IS RT-PCR is an effective/sensitive technique for localizing low level CYP1A expression. In addition, the sites where we identified expression of CYP1A are targets of retinoic acid, sonic hedgehog and Hox genes, suggesting that functional CYP1A in vertebrates could participate in craniofacial skeletal development through involvement in the retinoic acid signaling cascade.